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Medical Journal of Indonesia Attained height is affected by genetic and environmental factors throughout the growth period. Any problems in one of those factors may lead to stunting which is defined as length/heightfor-age below -2 SD of the World Health Organization (WHO) child growth standards median. 1 Stunting is the result of inadequate nutritional intake starting from the period of conception to 24 months old. 2, 3 Stunting in the first 2 years will remain until adulthood; it contributes to shorter adult stature 1 and is associated with other consequences, such as poor cognition and educational performance, low adult wages, lost productivity, and higher risk of nutrition-related chronic disease. 2, 3 Stunting is a global burden because 80% of them occur in developing countries. Southeast Asia has the second highest prevalence, and total number of children stunted are 15.6 million (29.4%). Indonesia belongs to the top 20 countries with the highest burden of malnutrition which constitutes 80% of the world's undernourished children. 4 Based on the 2010 United Nation of Children Education Fund (UNICEF) data, prevalence of stunting in Indonesia was reported to be approximately 35.5% of all children. 3 Child stunting is associated with constitutional factors (e.g. maternal height, birth weight), risk factors (e.g. nutritional intake, illness), and external factors (e.g. parental education, socio-economic status, poverty). Some of external factors such as low parental education has been reported from Semarang, 5 mother's education of 24-59 months old children reported from North Sumatera province; 6 parental education, family economic status has been reported from Depok, 7 but there was lack of published report from Jakarta. Jakarta as the capital city of Indonesia is the most populous city in Indonesia and has a wide variation in sociodemographic background which might influence the rearing practice and eventually affects the linear growth of children. This study aimed to identify parental socio-demographic risk factors of declined linear growth in children younger than 2 years old in Jakarta.
METHODS
This prospective cohort study was conducted from August 2012 to May 2014 in Jatinegara, Tebet, and Mampang Health Centers, Jakarta, Indonesia. Subjects of this study were those of longitudinal vaccine study with one and half year interval follow-up. They were children aged <24 months, clinically healthy, born between 37 and 42 weeks of gestation with birth weight of 2,500-4,000 g. Children with febrile or severe illness or congenital abnormalities or children with routine medical drug consumption were excluded. 
Demographic and anthropometric measurement
The characteristics of subjects obtained were age, sex, birth order, weight, and length. The parental socio-demographic data were age, highest education level, and occupation of the mother and father. Sociodemographic data were obtained by interview using a guided questionnaire. First measurement was conducted when subjects were 6 to 11 weeks of age, and the second measurement was at 18 to 24 months of age. Body weight was measured with minimal clothing using calibrated baby scale (Seca, Germany) with accuracy of 1 gram. Body length was measured in recumbent position using length board with accuracy of 1 mm. Recumbent length was measured while child was lying down straight along the board, head against the headboard with eyes looking straight up, body and legs straight and flat in the center of the measuring board, heels and feet firmly against the foot board. Measurement was done to the nearest mm. Anthropometric data were plotted to the 2005 WHO growth curve to determine the length-for-age (LFA).
Interpretation of LFA was as follow: (1) normal if LFA z-scores between -2 to +3; (2) stunted if LFA z-score between -2 to -3 z-scores; and (3) severely stunted if LFA z-scores ≤-3 SD. Linear growth was assessed as follow: (1) constant if there was no increment or decrement of LFA z-scores between two measurements; (2) inclined or declined if there was an increment or decrement of LFA which passed -2 z-scores, respectively.
Statistical analysis
Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 21.0.
Dependent variable was pattern of linear growth, which was classified into (1) inclined or constant, and (2) declined. Independent variables were the socio-demographic data of subjects and parents that were classified as follows: subject's birth order (first to second order or third order and up), parental age (20-35 years old or ≥ 35 years old), parental education duration (>9 years (senior high school or diploma/university degree) or ≤9 years (no education, primary -junior high school)), mother employment status (housewife or working), and father occupation (labor, civil servant, private sector, entrepreneur, or others).
Analysis of the association between each independent variable and dependent variable was done by Chi-square or Fisher test as appropriate, with p<0.05 considered as statistically significant. For paternal occupation with 5 subgroups, analysis was performed independently with a pattern of linear growth using Chi-square of Fisher test as appropriate. Reference group used in this analysis was the total of non-tested group. Relative risk and 95% confidence interval (CI) were calculated for each independent variable.
RESULTS
There were 258 children who participated in the first measurement, but only 160 of them participated in the second measurement. The 98 children who did not participate in the second measurement had been moved to another area due to natural heavy flood and loss of contact.
The mean and standard deviation of the subjects age were 8.0±1.6 weeks and 19.9±0.8 months in the first and second measurement respectively. High school was the highest level of education for mother (55.6%) and father (58.8%). Most of the mothers were housewives (80%), and the fathers were working in private sector (43.8%) (Tabel 1).
In the first measurement, the LFA classification of 158 (98.8%) subjects were normal and 2 (1.2%) were stunted. In the second measurement, out of 160 subjects, 24 (15%) showed declined LFA; 14 of them (8.7%) declined from normal, crossed -2 z-scores and classified as stunted and the rest 10 (6.2%) crossed -3 z-score and classified as severely stunted. About 134 children (83.8%) had the same normal growth classification, and (Figure 1 ).
Univariate analysis of the association between each independent factor and the dependent factor was presented in Table 2 . Children with working mothers had about one sixth risk of declined linear growth (RR=0.17, 95% CI=0.02-1.24; p=0.05) as compared to those whose mothers were housewives. (Table 2 ) Paternal education duration less than 9 years was related to 1.6
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Normal n=134
Normal n=2
Second measurement: at 18-24 months of age This meant that mother with education duration less than 9 years had 2.6 times higher risk of having children with declined linear growth than mother with education more than 9 years. Independent analysis of father employment status subgroups showed no statistical significant association with children linear growth.
DISCUSSION
Linear growth failure reflects the major public health problem caused by malnutrition. About 165 million of children under five years old were affected, and the highest was found in Southern Asia (56%) and Africa (36%). 8 In this study, we found that 24 out of 160 (15%) subjects with declined linear growth, resulting in stunting and severe stunting. The stunting prevalence in this study was lower than stunting prevalence in Jakarta which was 27.5% as reported by the 2013 basic health survey. 9 This difference might be due to better infant feeding practice, better nutritional intake or better socio-economic factors in our subjects which were not explored further as it was beyond the scope of this study.
In general, children growth is indicated by weight and length/height. Growth failure or failure to thrive was considered if a child's weight is below the 5 th percentile, if it drops down more than 2 major percentile lines, or if weight for height is less than 5 th percentile.
10
Since we studied the linear growth, we used length as the variable. The advantage of using length is a stable indicator and not influenced by acute condition such as dehydration and it represents long term growth.
Children growth often shifts percentiles for both length-for-age (LFA) and weight-for-age (WFA), especially in the first 6 months. However, majority of shifting is settling into a curve towards the 50 th percentile rather than away. 11 The shifting is regarded as normal as long as in normal range of -2 SD to +2 SD. If LFA fall to below -2SD from the median for LFA, the child can be classified as stunting according to the WHO multicenter growth reference study group. 1 Majority of stunting occurred in the first 1,000 days or before 2 years old. 12 Stunting before the age of 2 years old predicts poorer cognitive and educational outcomes in later childhood and adolescence 13 and has significant educational and economic consequences at the individual, household, and community levels. Some catch up is possible in height-for-age after 24 months, with uncertain cognitive gains.
14 About 24 subjects who had normal LFA at 6-11 weeks of age declined to stunted (14 subjects) and severely stunted (10 subjects) at 18-24 months of age. Changes in growth trajectory were associated with many factors. Several studies have found factors, such as child's gender, age, birth order, parental education, and parental working status to be common determinants of stunting. 15 Studies in Indonesian children reported that factors related to children stunting were lower birth weight, low parental height, low maternal education, higher family member, male sex, living in urban area and low sanitation. 16, 17 There was no significant association between children birth order, maternal age, and maternal employment status variables with children linear growth in this study. Majority of the subjects 136 out of 160 (85%) had constant or inclined linear growth. From birth order, as many as 15 out of 24 children with declined linear growth were first-or second-born child. The poor association between maternal age and parity with linear growth was also found in a study in South Africa. 18 However, in studies with large sample, there was association noted between birth order and children stunting. A study of 12,830 children in England reported that older mother was associated with higher body length, and higher parity was associated with risk of stunting. 19 In a Bangladesh study, birth order was one of the significant predictors of children stunting. Third order, fourth order, and fifth or higher order children were 24%, 30%, and 72%, respectively, more likely to be stunted. 20 This was possibly due to favoritism toward eldest sons, which affected parents' fertility decisions and resource allocation across children. 21 Birth order as a risk factor of children stunting was noted in studies with huge sample, in which a little difference of clinical characteristics may yield statistically significant result. This contradicting birth order result needs further study to shed light of the association.
Maternal education was correlated significantly with their children linear growth pattern. As much as 94 out of 104 (90.4%) mothers with education for more than 9 years had children with good linear growth in this study. On the other hand, 14 out of 24 (58.3%) subjects with declined linear growth had mothers with education duration less than 9 year. The higher the maternal level of education, the better the linear growth. This result was consistent with the study conducted in Indonesia, Bangladesh and Uruguay, which found that children whose mothers had higher education background had lower risk for stunting. 15 Further study in Bangladesh had emphasized this association, in which study in prenatal to preadolescence period had shown strong association between maternal education and stunting in children. 22 The high level of education increases the probability for the mother to provide quality care since prenatal and thus improved child's nutritional intake. 3 Maternal education was a strong determinant factor to children stunting. 15 However, study results regarding the association of maternal employment status and linear growth are still conflicting. Some previous studies reported that housewife mothers could provide more favorable care for their child than working mothers, by giving more attention to the nutritional intake and maintain environment hygiene. The more time she spends working out of the house, the less time she has to ensure adequate nutritional intake and monitor the child's activity. 23 Working mothers may contribute to the higher family income and may further provide better nutrition for the child and hire caregiver who can take care of the children. On the other hand, working mothers may have less time to supervise their children and prepare their meals. 23 Working mother may have protective impact to childhood stunting if the additional income gained is allocated for better nutrition for children, and mother substitute is available to take care the children.
Regarding paternal socio-demographic factors, there was no significant association between paternal age, education level, and occupation with children linear growth pattern. Fourteen out of 24 subjects who showed declined linear growth had father with more than 9 years of education while other 10 subjects had father with less than 9 years of education. Previous study in low-to-middleincome countries reported similar results which stated that maternal education had bigger impact to children linear growth compared to paternal education. 24 This might be due to the traditional custom in developing countries such as Indonesia and Bangladesh where mother rearing practice and education level as the main caregiver would give stronger impact to the child than father rearing practice and education level. On the other hand, a large population study in Bangladesh and Indonesia showed that paternal education level was associated with children linear growth. 15 As maternal education is an important risk factor of declined linear growth, ensuring appropriate education for future mothers is a crucial prevention strategy. Parents should encourage their daughters to finish high school before getting married in accordance to our national policy of 12-year compulsory education. 25 We provided thorough perspective in this study as we looked for the association of children linear growth, not only with maternal sociodemographic factors, but also with the paternal socio-demographic factors. Also, studying as a cohort of term gestational age and normal birth weight children had given better understanding about the association of risk factors and declined linear growth in approximately 18-month span.
However, there were several limitations in this study such as limited number of participants. Our findings were based on bivariate analysis without adjustment for possible confounders. Other demographic and health data such as parental height, family income, family size, spacing between births, nutritional intake might cause confounding bias were not obtained as it was beyond our scope. There was also a 38% drop-out rate in our study even though this dropout was due to unpredictable natural disaster that resulted in loss of contact. This particular group from flooded area might reflect lower socioeconomic status therefore might cause a selection bias.
In conclusion, mother with education duration less than 9 years was the determining sociodemographic risk factor that contributed to decline linear growth in children age less than 2 years. This finding should be promoted to parents who would encourage their daughters to finish high school before getting married in order to decrease stunting prevalence, improve cognitive and academic achievement of their children in the future.
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